cDNA cloning of mRNAs induced in resistant barley during infection by Erysiphe graminis f.sp. Hordei.
Near-isogenic cultivars of Hordeum vulgare which differ for the Mlp gene for resistance to Erysiphe graminis f.sp. hordei were inoculated with race 3 of this pathogen and in vitro translation products of mRNA populations compared by 2-dimensional gel electrophoresis and fluorography. This revealed the presence of new mRNA species in infected leaves compared to non-inoculated controls. These new mRNA species were more abundant in resistant leaves than susceptible leaves. A cDNA library was prepared from poly(A)(+)RNA isolated from infected leaves carrying the Mlp gene for resistance (cvMlp). The library was screened by differential hybridization using [(32)P]-labelled cDNA prepared from poly(A)(+)RNA of both control and infected leaves. Six cDNA clones showing greater hybridization to cDNA prepared from infected leaves were selected. These six cDNA clones hybridized to DNA isolated from barley leaves but not to DNA from conidia of the fungus. In Northern blot analysis of RNA from infected leaves the six cDNA clones each hybridized to mRNA species of different size. Translation products for three of the cDNA clones corresponded to infection-related translation products identified on 2-dimensional fluorograms. The cDNA clones were used to study the kinetics of host mRNA induction during infection of the near-isogenic cultivars of barley. The host mRNA species corresponding to the cDNA clones were induced prior to 24 h after inoculation during the primary penetration processes. In addition the mRNAs corresponding to four of the cDNA clones increased to greater amounts in cvMlp than in the near-isogenic susceptible cultivar (cvmlp) over a 2-d period following inoculation. These results suggest that the Mlp gene has a regulatory role in host gene expression resulting in enhanced expression of several host mRNA species following infection by the powdery mildew fungus.